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(54) REMEDIES 

(57) The present invention provides a therapeutic 
agent or prophylactic agent for a disease that requires 
enhancement of nerve growth factor production, an en- 
hancer for nerve growth factor production, or a food, 
beverage orfeed for enhancing nerve growth factorpro- 
duction, each comprising as an effective ingredient a 
specified compound or a salt thereof having enhancing 
activity for nerve growth factor production ; a method for 
enhancing nerve growth factor production, comprising 
administering to a mammal the above-mentioned com- 



pound or a salt thereof ; and use of the above-mentioned 
compound or a salt thereof in the preparation of a ther- 
apeutic agent or prophylactic agent for a disease that 
requires enhancement of nerve growth factor produc- 
tion, an enhancerfor nerve growth factor production, or 
a food, beverage or feed for enhancing nerve growth 
factor production. In addition, the present invention pro- 
vides novel compounds having enhancing activity for 
nerve growth factor production. 
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Description 

TECHNICAL FIELD 

[0001 1 The present invention relates to a medicament, a reagent, a food, beverage or feed, each having enhancing 
action for nerve growth factor production. 

BACKGROUND AFtT 

r00021 Nerve cells play a principal role for sustaining psychoactivlties of human being such as intellectual functions 
memory emotions and behaviors it has been thought that the differentiation, survival and exhibition of functions of 
^e^e^e ce^ which are the foundations of these psychoactivities need a neurotrophic factor specific for each nerve 

?atorThereinafter simply referred to as "NGP). and currently, there have been found a bram-denved-neurotrophic 
factor neurotrophin-3, neurotrophin-4/5, and the like. . ^ ■ „ th^t 

Si NGF is a neurotrophic^actor of a large cellular cholinergic nerve cell of basal Port'on o the forebrain. so tha^ 
£rsociatfonrhAlzheime.sd^ 

fWr changes which are accompanied by a clinical picture such as developmental disability, manic state tonic sei- 
es onoweHm^^^^^^^ epileptic seizure, and is one disease of senile dementia. The Alzheimer's dementia tends to 
beincreas^rii^^^^^^^^^ 

vet been found a method for ameliorating or treating such symptoms. . ^ . ^ Hr<.eti^ 

SosT n the brain of a patient wrth Alzheimer's dementia, there has been found a dramatic denaturati on a drast c 
reri^gdthea^ityofcLlneacetyltransfera^^ 

basa nucLl [^nn^^ NeuroscA. Vol.3. 77 (1980)]. In the studies of a rat brain in 1985, there has been elucidated 
thTNGF s a neurotrophic factor at this sfte of the brain [EMBO J., Vol.4, 1389 (1985)], so that the association o NGF 
witiSisease has been remarked, in addition, there have been elucidated that in the striate body of the bra^n of a 
D^en with Huntington's chorea, there are remarkable detachment of GABAergic nerve cell as well as detachment of 
chonnl^^ ner^rc'elt so that N^F also acts on the endogenous cholinergic nerve cell of the ^t;.ate body [Sc,en^^^^ 
Vo?234 341 (1 986)] addressing a possibility that this disease is associated with NGR The effects of NGF have been 
^udied with an animal such as a rat which can serve as a model for various nerve diseases. There has been reported 
Sa? he degeneration of the nen/e cell can be stopped in a rat if NGF is intracerebrally -^^l^^^^^^^ ^^9-- 
eration becomes remarkable, and that the lowering of CAT activity is a so prevented If^-'^rosa VoL6, 21 55 (1 9^6), 
Brain Res Vol.293. 305 (1985). Science, Vol.235. 214 (1 986), Proc. Natl. Acad. Sc. USA, Vol 83. 9231 0986)]. Also, 
E been proven hat NGF is blosynthesized in the peripheral sympathetic nen/e-dom.nant tissues and - 1^- bra^. 
and that each of fibroblasts or astroglia which are interstitial cells for peripheral tissues or brain tissues plays an im- 
portlnfrol^^^^^^ biosynthesfs [J. Bol. Chem.. Vol.259, 1259 (1 984), Biochem. Biophys. Res. Oomrnun ^^^ 

^3^57 0986 ] In addftion. it has been elucidated that antigenicity, molecular weight, isoelectric pom and biological 
. Ic'ii^^S the fibroblast-producing or astroglia-producing NGF are the same as NGF of conventionally well studied 
Sid IbuL^^^^^ At'the same time, it has been found that a catecholamine such as "^^'^Pj;-^^^ 
or dopamine shows enhancing action for NGF production by a test of adding vanous neurotransmitters to a culture 
rr,^M„m nf fihrnhlasts (L-M cells) and astroglia [J. Biol. Chem., Vol.201 , 6039 (1986)]. 

So06] There Sas bei'ne^^^^^^^^^ can be used as a therapeutic agent for stopping degeneration in a nerve 

5 disease in whTch a site at which NGF acts as a neurotrophic factor is degenerated. In addition, once the crania nerve 
Sfs ^e degenerated by cebrovascular disorders, cerebral tumor, cerebral apicltus. degenerative disease of head 
infry ntoxIS^^^^^ an anesthetic, or the like, the degenerated cranial nerve cells would never recover during the 
Se. whereby various disorders such as emotional disorders and behavioral abnormality are -nsequent.y ^au^^^^^ 
n adlon to lowering in the intellectual functions and memory disabilities. On the other hand neive ^ ber sl^ows fMas- 
0 fcfty that is. When the nerve, fiber is damaged, budding takes place from its surrounding ^a thy f^ers so that a new 
synapsis is formed In place of the damaged synapsis. Therefore, rt has been expected that NGF can be used as a 
theraoeutic aaent for promoting restoration and regeneration of nerve functions at this stage. 

Sooy? How^^^^^^^^^^ NGF IS applied to a treatment of various nerve diseases. NGF must reach in c o- v.,n.^ 
S nenre cell that requires NGF. and NGF must be transmitted to lesion site of the cranial cell m a case of a disease n 
-,5 the centraTnervous system. However. NGF cannot be transmitted into the brain through the blood system. This is 
because L v^^^n^ cells in the brain are bound to each other by adhesion bonding (referre to as brain 

SS.^ter).sothatthereisalimitationinthetransportofasubstanceotherthanwater.gasoranoN^ 
• from blood to a brain tissue, whereby a protein (including NGF). which is poiymenc substance, cannot pass through 
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the brain blood barrier. There is a too large risk involved in the introduction of NGF directly into the brain by a surgical 
rnonnQ pven if the introduction is conducted by the cun-ent techniques. ^. , „^ 

rooOBl' on tL other^^^^ there has been developed a substance for enhancing NGF production, not ad.rect ad- 
rr^stration rNGF Beside the above-mentioned catecholamines, there has been known ^ ^^^f'^^^^ 
ZcTnqactionfo7NGFproduction.suchascaffeicacid.orac • 
fncSq tr instance as a representative compound. 4-methyl catechol (Japanese Examined Patent Publication No^ 

di cToseS in Ipanese Examined Patent Publication No. Hei 7-110812. there is exhibited ^'""f P^^^f.^J"?. 

e^ectle for^^^^^^^^^^^^ x'here are various problems as described above, and substances showing 

enhancing action for NGF production have not yet been actually used. 

DISCLOSURE OF INVENTION 

r00091 As the result of intensive studies, the present inventors have found that the compound represented by the 
[0009] ^s t^ne resmi enhancing activity at a low concentration. 2) 

h Se~n?atS:n relifn^h^^^^^^^ enhancing Ictivlty. and/or 3) having lower toxicity - c^red - a 

known impound having enhancing action for NGF production, and the present inventor has been perfected thereby. 
[00101 Summarizing the present invention, the present invention relates to: 

,ri] a therapeutic agent or prophylactic agent for a disease that requires enhancement of 9™f f^^^^ljl^^^^^ 
^2oxZ. ch'aracterfzed in that the therapeutic agent or prophylactic agent comprises as f " ^J^^^^J^SJ^^^^^^^^^^ 

least one compound selected from the group consisting of a compound represented by the following general for 

mula (1): 




(1) 



wherein each of R,. Rg, R3. R4 and R5. which may be identical or different, is hydrogen atom hydroxyl group, an 
atZ group or an acy'lox? group; X Is a group represented by the following general fomiula (2). 
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wherein Z Is hydrogen atom or an aliphatic group, an aromatic group or an aromatic-aliphatic group, wherein a 
characteristic group may be introduced Into the aliphatic group, the aromatic group orthe aromatic-aliphatic group; 
IS Y is hydrogen atom or hydroxyl group; and each of m and n Is 0 or 1 ; 

a group represented by the following general formula (3): 



20 



25 




wherein Z is hydrogen atom or an aliphatic group, an aromatic group or an aromatic-ailphatic group, wherein a 
characteristic group may be Introduced into the aliphatic group, the aromatic group orthe aromatic-aliphatic group; 
Y' is hydrogen atom or hydroxyl group; and each of m and n is 0 or 1 ; or 
a group represented by the following general formula (4): 



R7O. 




(4) 



wherein each of Re and R,, which may be Identical or different. Is hydrogen atom, a sugar residue, or an aliphatic 
group, an aromatic group or an aromatic-aliphatic group, wherein a characteristic group may be introduced into, 
the aliphatic group, the aromatic group or the aromatic-aliphatic group, 

excluding a case where R^. R4 and R5 are all hydrogen atoms, Rg and R3 are all hydroxyl groups, and X is repre- 
sented by the general formula (2) in the general formula (1). wherein n is 1 . m Is 0. and Z and Y are hydrogen 
atom in the general formula (2), 

and phamnacologically acceptable salts thereof; , „ 

[2] an enhancer for nerve growth factor production, characterized in that the enhancer compnses as an effective 
Ingredient at least one compound selected from the group consisting of the compound represented by the general 
formula (1) and pharmacologically acceptable salts thereof as defined in item [1] above; 

[31 a method for enhancing nerve growth factor production, characterized by administering to an animal at least 
one compound selected from the group consisting of the compound represented by the general formula (1 ) and 
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[^TacCrnd selected trom the group consisting of the compounds represented by the foliowing formu.as (5) 
to (12): 




(5) 




OMe O 




55 
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(12) 



,5 BRIEF DESCRIPTION OF TH E DRAWINGS 
[0011] 



Figure 1 is a graph showing 1H-NMR spectrum of a compound 5) 
Figure 2 is a graph showing ^H-NMR spectrum of a compound 6 . 
Figure 3 is a graph showing ^H-NMR spectrum of a compound 7). 
Figure 4 is a graph showing ^H-NMR spectrum of a compound 8 . 
Figure 5 is a graph showing iH-NMR spectrum of a compound 9)^ 
Figure 6 is a graph showing 1H-NMR spectrum of a compound 10 . 
Figure 7 is a graph showing 1H-NMR spectrum of a compound 1). 

Figure 8 is a graph showing ^H-NMR spectrum of a compound 1 2 . 
Figure 9 is a graph showing 1H-NMR spectrum of a compound (27). 

BEST MODE FOP CARRYING OUT THE INVENTION 

[0012, The compound used as an -^^^^^j^^^^ 

f romihe group consisting of the ^^'"P"""^;^^^^^"^^^^^^^^^ for NGF production. The salt is preferably 
and is not particularly limited as long as .^^^^^^^^^^^^^^^^ ^ compound represented by the above-men- 
a phamiacologicaliy acceptable salt. In addition as described J"^ ^ functioning as a prodrug. Therefore. 
t.onedgeneralformula(1)maybeaderivativeof thecompoundwh,^^^^^^^^^ presented by the above- 
the effective Ingredient according to the presen ^^To^^^^^^^^^ by the above-men- 
mentioned general formula (1) and a salt thereof, ^ ^^"^^^ ^^^^^^^^ ^ ^ invention can be obtained, 
tioned general formula (1) and 7«'"^!7°^^f '^^^^^^^^^^ and "enhancing action for NGF 
[0013] in the present specification, the temi ^^^^^^^^ 

production" each refers to a function for enhancing P^^^^^J^^^^ encompasses an embodiment 

nylpropan-1 -one bone structure, a compound having a 4 P^^J^V^ ^ bme ^^^^^^^^^ ^^^^^^^^ ^^^.^^ 

4-phenylbutan-1-one bone structure, and the like. '"J*^^^ .P^^^."^^;^^^^ structure, for instance, the compound 

a 3-phenyl-2-propen-1-one bone structure or a ''■f^^XS'l'^ZLZ^^^^^^^ regard to the stericconfom^ation 
Shown intheabove-mentlonedfom.ula(5)orfomiula(1)sshow^^^^^^^ 

of its double bond site. However, the compound '"J^^^^^^^^^^ NGF production. In addition, 

andthecompoundmaytakeac/sfon. asjongast ec^^^^^^^^^^^ Y ^^^^ ^P^^^ ^^^^^^^^ ^^p^^. 

other various isomers such as optical f ° he all^used in the present invention, as long as they have 

sented by the above-mentioned general J^) """3 '^.t can be used as an isolated form or as its mixtures. 

: enhancing activity for NGF production. Further, f;^; °" be described. In the present speci- 

[0015J Each subsfrtuent in the above-ment.ned genera, on^ulas^l^^^^^^ ^^^.^^ ^ ^^^^^^ 
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nrn..„ ser>butvl QFOup tert-boM oroup, isopentyl group, neopentyl group, and fert-pentyl group; a linear alkenyl group 
? ch ;s S g^oup rrans-1-proper.yl group, c/s- 1-propenyl group, c/s-8-heptadecer,yl group. as-B-c^ 

1 t'alcS^ L.8'c/s-11-c/s-14-heptadecatrier.y. group, '"^^^^^ 
y^-o T o;c nonadecatrienvlaroup cfe-4-c/s-7-c/s-10-c/s-13-rionadecatetraeriylgroup, as-4-c/s-7-c/s-10-c/s-13 as 

nvl amup TbraS a^^^^^^^^ such as isopropenyl group. c/s-1-methyl-1-propenyl group. frans-1-r.ethyl-1-prc,_ 
nJnrarouo ^nsTm^^^^ group, and rrans-1 -ethyl-1-propenyl group; aromatic groups given below; and 

he alkoxy group include methoxy group, ethoxy group, aliyloxy group, phenoxy S'-^^P- J^^^" ^ ^ 
10 rooisi In addrtion in the present specification, the acyloxy group can be represented by R.iCOO. Here R„ include 
t^L groups ex?mpliSeS!n'R, mentioned above. The preferred examples of the acyloxy group Include acetoxy group. 

naphthyl^P ^^Ph^^^^^^^ Pyr^o'V S-^P- PV^^V 9^°"^' '"^^'^ ' 
moigT 'tthe present specffication. the preferred examples of the aromatic-aliphatic group '-'"d;- '^f^^^^^^ 
phenylalkyl group of which alkyi group moiety has 1 to 15 carbon atoms, such as benzyl group and phenetyl group, 

Soup.7ukte g^oup. phosphate group, an alkoxy group, a halogen atom, an ^^^^^'^^^^^^'^^^^^^^ 

may be introduced into the above-mentioned aliphatic group, aromatic group or aromat.c-al,phat,c group, so long as 

raTformrin wLh one hydro^rl group is removed from a sugar. The sugar may be preferably a monosaccharide^ 
ST«n «ltaosaccharide comprising 2 to 20 monosaccharide residues, or a sugar chain compnsing 21 or r^ore 
moLlihrdf eT^^^^^^^^^^ monosaccharide component const.uting the ^^^J^^, 

dudes fVr instance D-glucose. D-fructose. L-rhamnose. galactose, mannose. as well as D-galactosamine 2-deoxy 
30 olo^I and the iL In the monosaccharide component constftuting the sugar, there Is no particular limitation .n the 

So"^^^^^^^^ invention can be represented by the above-mentioned genera, formu.a 

m P eferablv °here can be exemplified compounds listed in Tables 1 and 2. xanthohumol represented by the fomiula 
^ ^' 10^^^^^ represented by the fomJula (27). The compound exemplrfied In the tables are ^°-P-"J^ 

;re above^entioned general formula (2) or (3) in the above-^^^^^^^^^^ 



n wwch ?rsre above mentioned general formula (2) or (3) in the above-mentioned general fomiula (1). Here, 
,n Which X ^s t^^^ ^b°ve ^^^^ \ correspond to those of the above-mentioned general fom^ula (1 ). The compound 

of^hefon^uMNifrl^^^^^ 
to as a compound (5). 



45 
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Tab 1 e'. 1 





Name 




{ 3 1 


? 3 


I 4 


S 6 


X 


Coa^)ound (5) 


},4.2'.4'-Tetraacetyl 
lutein 


H 


}Ac 


DAc 


H 


H 




Compound C6) 


3. 4-Dihydroxy-2' . 4' - 
dichloro chalcone 


H 


QH 


OH 


H 


H 




Compound (7) 


3.4-Dihydroxy72'.4'- 
diinethoxy chalcone 


H 


OH 


OH 


H 


H 




CodBJOund (8) 


4-C3, 4-Dihydroxyphenyl)- 
3-buten-2-one 


H 


OH 


OH 


H 


H 


0 


Compound (8) 


l-AdanBntyl-3-(3. 4- 
dihydroxyphenyl)-2- 
propen-l-one 


H 


OH 


OH 


H 


H 




Canpound(lO) 


Dihydrobutein 


H 


OH 


OH 


H 


n 




Ccrapound(ll) 


l-AdanBntyl-4-(3.4- 
dihydroxyphenyl)-3- 
buten-l-one 


H 


OH 


OH 


H 


H 


1 


Co(npound(l2) 


l-Adanantyl-3-hydroxy-4- 

C3,4-dihydroxyphenyl)- 

butan-l-onc 


H 


OH 


OH 


H 


H 




Corapound(I3) 


Butein 


H 


OH 


OH 


H 


H 




Corapound(14) 


Isoliquiritigenin 


H 


H 


OH 


H 


H 




CompoundClS) 


Caffeic acid phenylethyl 
ester 


H 


OH 


OH 


H 


H 




Canpound(16> 


) Curcunin 


H 


OMe 


OH 


H 


H 
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Table 2 





Name 


R, 


R2 


R 3 


R ♦ 


R 6 


X 


ConpoundClT) 


3. 4. 5. 2' . 4* -Pentahydroxy 
chalcone 


u 
n 


OH 


OH 


OH 


H 




CorapoimdClB) 


3.4.2',5'-Tetrahydroxy 
chalcone 


H 


OH 


un 


u 
n 


\{ 


OH 0 




Canpound(l9) 


a4,3'.4'-Tetrahydroxy 
chalcone 


H 


OH 


OH 


H 


H 




CotnpoundC20) 


3.43'.5'-Tetrahydroxy 
chalcone 


H 


OH 


OH 


H 


H 




Cocipound(2l) 


a4.2'-Trihydroxy 
chalcone 


H 


OH 


OH 


H 


H 




Cccnpound(22) 


3. 4. 2'. 3'. 4*- 
Pentahydroxy chalcone 


H 


OH 


OH 


H 


H 




Co(i?JOund(23) 


Rosnarinic acid 


H 


OH 


OH 


H 


H 




Ccnipound(24) 


Xanthoangelol 


H 


H 


OH 


H 






CorapoundCZS) 


cr-Hydroxybutein 


H 


OH 


OH 


H 


H 




Canpound(26) 


Xanthohuirol 


H 


H 


OH 


H 


H 




Canpound(27) 


Saf f locran A 


H 

I 


H 


OH 


H 


. H 


"it ■ 
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above-mentioned general fonmula (1) in which each o( "4. R=. Jfl "7 „^^„a r, fe hydrogan, and aach of 
group, and R, - - «- 

ts compound (6). the compound (7). the compound (8) he °°'^P°""^ ^^^^ \^ .t^^er words, the present invention 

f =:dir==^^^^ 

group. ^"'^'^^^^'^^P;""^^'^"'"?^^^^^^^ group of the resulting condensate in the presence of an 

drogen chloride can also be used besides a base _ particularly limited. There can be employed a process 

^° E^thirraCrrrp^^^^^^^^^^ 

by acetylating a compound (13)- Fonnstan^^^ L'^rhZeni ed compound o^^^^^^^^^^^ acid such as acetic chloride. 
n;an«onadgana'raHon.ula(,)ln„hfchX,s,haabova.man.^ 

is hyd^gen atom, and Y or V la hydrogan «7'"/^^"^° ^33?*^^ t^', abova-mantioned ganaral 

» snSa'^ir-rorp^uro-errnoT^^^^ 
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Exanp.es set ton. below .at .e_a.^ 

enhancing activity at a low concentrat.on; 2) having a "^""^7^^^^^^^^ for NGF production. According 

3) being lower in toxicity, than those of a ^^nTrthe orese inven^^^^^^^ its enhancing activity for NGF 

to the compound used as an effective '"^^^X^^"^^^ can be exhibfted an effect such that ex- 

NGF production as described below ^^ntinned aeneral formula (1 ) used as an effective ingredient in 

[0033] The -'"P^^^V^'d ^rrr^'the^esu'^^^^^^^^^ - ^^^^^^"'^^ ^"""^'^ ' 

Z Zut~:Z'Z^^^^^^ -enlon. there is provided a method tor screening a. 

compound having enhancing «f ^"y^^^;;^;^^™';^'^;^^^^ ingredient in the present invention do not show toxicity 
[00341 Thecompound anda^^^^^^^^ administered to a living body. For instance, in 

even when a dose effective ^o'^,^"^^^"^'"^ ^^J'^^^^^^^ ^^en either of butein [compound (13)]. which is a compound 
thecaseoforaladministrat.on.therearenocasesofde^^^^^^ 

having a chaloone backbone structure. P^^^^^.^^^^^^^^^^ is a compound having a f lavonol 

at 1000 mg/kg. In ^J^^^^^ to a mouse once at 1 50 mg/kg. 

backbone structure, or a pharmacologically ^"^^Pj^'J^^ ^^^t enhancement of NGF production, a 

10035] The therapeutic agent or P^P^V'^^^. ^ff^^^^^^^^^^^^^^ by combining the above-mentioned ef- 

: disorders, peripheral neuralgia, cerebral ischemia. <^'f^f prepared by fom^u.ating the 

[0037] The therapeutic agent or P^Jy'^^^;;^^^^" °J^^^^^^ and optionally adding 

above-mentioned effective ingredient ^'^l;.^ P^/^"^^^^^^^ a binder, a disintegrant. a lubricant, or 

thereto a solvent, a dispersant. an emulsifier. ^^f^''^^^^^^^'^^^^^^ granule, a powder, a fine powder, and a 
the like, thereby being usually ^^^^^o^ llid ag t a^^^^^^^^ -u'lsion agent. In addition, there 

' l-^^^by addmg^n appropriate vehicle before use, and an 

S^'^^:aceuticalveh.lecan™^^ 

preparation form of the therapeutic agent o Prophy^ctic ^9^"*^ '" ^ or the like can be formed 

5 comprising a solid composition, a tablet, a pill a ^^^P^^'^'^ P^^^^^^^^^^^^^^^^^ cornstarch, an inorganic salt 
by utilizing, for instance, starch, ^^^^'^^^^^^l^^/^^^^^^ 

orthe like. In addition, during the preparation of he °^^^"y^^°~ ^^^'be further fomiulated. In the case of 

a lubricant, a fluidity accelerator, a ^^-^^1'^^°^^^ '^^^^^^^ a sugar-coating made of sucrose, gelatin 

forming into a tablet or pill, for instance, the tablet or P'"' "^^V or intestine as occasion demands. 

agent, a .waetener. aflavor. an -'^J'^' ^ ";!;«^^^^^^^ e X d.sowlng or .uap.„*9 ,he above- 

« [00391 on the other hand, a non-orally ^'^"'^''^'^'^^'^°"„^^^ ^ ^J),,^ »ater tor inieotion, physiological 

Sirra-^rsrorg== 
rorgrarLr:=rsrop^^^^^^ 

50 water or a sterile solvent for injection before use_ cemi-solid to liquid preparations for percutaneous 

[0040] The external preparation includes ^^''^^^^o^^nni-so d or serni so^^ supposrtories 
LdministrationortransmucosaKoralorintrana^^ 

and the like. For Instance, the ^^fl^^^^^^^^^^^^^^ administration: ointments including oily bint- 

. — :^^:^n==— 

such as films, tapes and poultices; and the like. aDnrooriatelv produced by conventional methods 

s°ZinirnXLrr.rr=sr=^^^^^ 
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preparation. a„ontnf the oresent invention can be administered via an administration 

i,o,y may be administered according to its iscl,angaat>le and properly set depending 

,(, upo»«s preparation form, administration met(,od, pujose t?^^"""^ Is applied, or the like. Generally, in the 

,,„r instance, a patient) to whk.h , ha therapau^ age^^^^^^ 

^:sir:r:dt;rsrra-^^^^^^^^ 
. r:?rerrdrrgemir^:;:rrr^^^ 

, 20 treatment or prophylaxis of the above-mentioned ^^"^"f f ^^^^^ NGF production comprising the above- 

) 10045] The second embodiment onhe pr^^^^^^^^^^^^ 

mentioned effective ingredient ^^^^ ^ "9 ^^^^X^'^IZ^^^^^ ingredient, in this embodiment of the present 

SB, or may be a composition comprising the .^^^^^^^^ acceptable salt. The enhancer 
invention,asthesaltwhichistheeffect^.e.^^^^^^^^ 

25 for NGF production can be P^^^^^^.^^yJ^^^^^'"^^^^^^ and forming into a form of reagent usually used 

which can be used for the same application as the f ®?*'^^ '"^^^^^^^^ ^_nt or prophylactic agent. The content of 
according to the above-mentioned P^?--^- as long as the contentcmay be 

the above-mentioned effective ingredient ' ^'if/rf th^oreLe^ can be obtained in consideration of admin- 
preferably the amount so tha^e desir^^^^ 

- ;==hr=pt^ 

. K'^T^^cerfor^PproducJon^ 

re=r:treiro^^^^^^^ 

described below using the enhancer. „,ovirfes a method for enhancing NGF production, comprising 

[00471 The third embodiment of the presen invention P^°^'^^^^^^"^f i,^3ntion to an animal. In this embod- 
>o Ldministering the above-mentioned effective mgred^nt ^'^^^/f "^9^° ^'^^^^^^^^^^^^^ salt. This method can 

iment,asthesaltwhichistheeffectiveingredientthere,^^^^^^^^ 

be carried outbyadministeringtheabove-men.^^^^^^^^^^^ enhancement of NGF production. By 

of the present invention, to an -"'"'f III^^Jf orod cSon is enhanced The administration method, dose, orthe like 
administering the effective ingredien . ^^^,^GF pr^^^^^^^^^ enhancerfor NGF production. Here. 

45 of theeffectiveingredientmay bepreferably simila^^^^ ,^ p^^^^^t invention 

the therapeutic agent or prophylactic agent or 

duction. The food, beverage or feed compnses the ab°ve men^^^^ ingredient, a phamiacologicaliy 

invention, inthis embodiment of the presentinve^^^^^^^ 
55 acceptablesaltorasaltofthesamelevelofsafetycanb^^^^^^^ 



Ingredient. 
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T /ch^^CwodC^^^ refLhing alcoholic beverages, fruit liquor, and liqueur; luxury dnnks 

Td^TL^wtS^^^^^^^ 

' SrThe content of the above-mentioned effective ingredient in the food or beverage of the P-=-!'";^;!'°"^^^ 
[0053] The content OT^^^^^ appropriately selected from the viewpoints of sensory ability and exhi- 

.eeding agen, induces — n e*,b„ed as t^osa o, ..a above- 
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J40 



o,p,e,.r*,y.om0.01,oaOCOmgp.r,.go«hesubjec.org.^^^^^^^^^^^ 
and fixing ,hee«sc.™e ingredient in arawm^^^^^ 

„l,h a powder raw matanal '^J^^^ Inne above-mentioned elfecllve ingredient in tne feed is not 

K'°t:«iS;rurre^t^i=^^ 

knd sjuld nneal; plant-derived raw materials such as =°y^"" J"'^;'^;' 'J°^^Xtr oTvegetable fats and oils such as 
suchasyeastsforfeedan^alfa^a^^^^^^^^^^ 

s:a::rn;=^:^=r^^ 
Sein^==.Te:::a-=r^^^^ 

Ured by directly adding the above-mentioned e«e«e,n^^^^^^^ 

r:ap;TpLetna,theLncentra«on,s«^^^ 
Ecln^'X-^^^^^^^ 

rraSry=:rh'e":==a;r^^^^^^^ 

the concentration is preferably fronn 0.0001 to 1% by weight beverage additive com- 

b=errn?i=rrm«^^^^^^^^^^ 

obtained. . . v ^ ha anni^H Is not limited The culturing or breeding animals 

[0063] The organism to which the Present mvent.oncan^^^^^^ ^^^^ ^.^^ ^,,3_ 

include cattle such as £,aus 60s. ^^^^^^ pisces such as Pagrus, 

guineapigs.and rabbits poultrysuchasC^^^^ 

— ^r^:iS';::ircsi~ 

land and in water. „„,T,„ricinn thf' above-mentioned effective ingredient used in 

[0064] By allowing a subject organism to take the feed compn n^^ '^J.^ZIZ a subject organism into a solution 
the present invention having -"!'^"^2!f '^^J^^^f,^^^^^^^^ havir!g enhancing action for NGF ' 

or the like can be well sustained and ameliorated. particular limitation on its shape, as 

10065] The food, beverage or °2ie"^^^^^^^^^^^^ --^^'"^ ^° P"^^"* 

rarairtTeSr^fo^^^^^^^^^^^ -^'ty tor NO. production. Por instance, such shapes 

include orally taken shapes such as tablets granules f "^^^P^"'^^^ above-mentioned effective ingre- 

[0066] Further. In the fifth embodiment, the present mvent on f/^'^^^ agent for a disease 

dient According to the present invention In the P^Pf " ° ^^^^p^!^ Z 'a beverage or feed for en- 

that requires enhancement of NGF production, an f "^^^'^fj^^^.'f^ ^^.^^^^^^^^^^ effective ingredient 

hanclng NGF production. The use embodiments '"f ^^^-i^^^^^^^^^^^^ orthefood. beverage 

inthepreparationofthetherapeuticagentorprophyacticagent^th^^^^^^^ 
orfeedfor enhancing NGF production of the present mvention mentioned ab^^^^^^^ 
rnentionedeffectiveingredientinthepreparationoathera^^^^^^^^^^ 

enhancement of NGF production, or an enhancer for NGF P;°™^''^^\^^^^^^^^^ ,^ agent such as a common 

tTa^:— ir,rruisr:e:;,r 
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W06^^ ""TcZld in Examples set forth below, the effective ingredient according to the present invention has the 
eaturls of1) show, g a sZger enhancing activity at a low concentration; 2) having a wider c;ncentrat>on reg.on 
features or i) s"°w'"9 /^/^ =.„H/r^r'^^bPina lower in toxicitv ascomparedtothose known compounds having enhancing 

f,^^™J»rl invanSon each comprising the above etlective Ingredient, Is uselul lor treatment or prevention of a disease 
M rTouirerenjrem^^^^ produOlon. In addition, the enhance, for NGF production comprising the above- 
r„,lor"rreTng,SUmls^ul,orbicohem^^^ 
dementia, nen/e disorders or the like. 

EXAMPLES 

rooeai The oresent invention will be more concretely described below by means of Preparation Examples. Examples 
indtheliS"^^^^^^^^ 

the lil<e means "% by weight" unless othenwlse specified. 
Preoaration Example 1 Prepar ation of Butein [Compound (13)1 

roOGQl One aram (6 6 mmol) of 2'. 4'-di hydroxy acetophenone (manufactured by Tokyo Kasei Kogyo), 9^ 2 "ig (6^6 
mmol Of ^4 d^ydroxy bTnzaldehyde (manufactured by Tokyo Kasei Kogyo). and 80 mg (0.32 mmol) Pynd."-m 

ZTs ^he eaction solution was washed twice with water, and concentrated under reduced pressure. S^bsequenth, 
the resul' nrot product was dissolved in 26 mL of methanol, and 2.15 g of barium hydroxide °-^;^ydrate was added 
Stpto ^he Sno m xture was stirred at 40-C for about 20 hours. The reaction solution was diluted with 26 mL of 
rJihanoT and t eS^ resumng solution was adjusted to near neutrality with 1 N hy;^rocmor,c acid^ 

Thfreac ion solution was extracted with ethyl acetate, and the resulting organic layer -^'^^ '^^f^^f^^^^ 
latu ated aqueous sodium bicarbonate. 10% aqueous citric acid and saturated aqueous sodium °"de^^ 
thl relulting organic layer was dried over anhydrous magnesium sulfate, and concentrated ""^/^ ^^^^^^^^^^^ 

lil tiTlnd conc^^^^^^ under reduced pressure. One gram of the compound (1 3) was reco^stall.zed from the 
Slum sulfate. (yi^ld- 56o/„). jhe nuclear magnetic resonance (NMR) spectrum and the 

^^„n:re"tr;ipi?lLX^sr^^^^^^^^^^ 

15 residual dimethyl sulfoxide was expressed as 2.49 ppm. 

FAB-MS : m/z 273 (M+H)+ (Here, glycerol was used as the matrix.) 

pr.p.r.tinn FxP^m ple 2 Pre p p^ration of 3.4.5.2'.4--Pentahydroxy chalcone [Compound (1 7)] 
" She=o7gtrmX.3^^^^^^^^^^^ 

55 [io;2]' ""hL, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. 
FAB-MS : m/z 289 (M+H)+ (Here, glycerol was used as the matrix.) 
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p„„.r«lon Exaoiple ■> P.«>^mllon ot 3 A.^.g-Tetrahydroxy ch.lcone [Compound (1 8) ] 
,00.3, -.a.opr„oedu.sa.lnP.p^««^^ 

^':s:T;r;s^rsrco^S^^^^^^ 

residual dimethyl sulfoxide was axpressed as 2.49 ppm 

FAB-MS : miz 273 (M+H)* (Here, glycerol was used as the rratrlx.) 

Pr,n.ralion Exampl - - Preoaratioh of 3 4,3',4'-Tetrahydroxy ohaloor.e [Compound (19) | 
Thesameprooeduresas,nPrepa..lo„Ex^P^1^we.oame^^^^^^ 

;':s:T:r2";2m^ra^ru~a:=^^^^^^ 
™rMrre~:tH::H-a,e.s^ 

residual dimethyl sulfoxide was expressed as 2.49 ppm 

FAB-MS : mft 273 (M4-H)* (Here, glycerol was used as the matnx.) 

P»n,r..ir,n Example 5 Pmnaratlon of 3.4 3' 5'-Tetmhydroxy ohaloone [Compound (20) 
[0077, Thesamepro=eduresasl„Prepara«onEx»hp,e,we.oam^^^^^ 

■ TflMrn 2HZ, H-4,, e."(1H, d .ss 8HZ, H.,, 6.37 (2H, d, H-.,.), 7.,f (.H, dd, ...e 

^o^t^rnirirsi^ifwis'r;^^^^^^^^^^^^^ 

residual dimethyl sulfoxide was expressed as 2.49 ppm 
5 FAB.MS : mft 272 (M+H)* (Here, glycerol was used as the matrix.) 

pr, p.r,.ion Example a Preparation of 3,4,g-Trlhydroxv ohaloone [Compound (21) 1 

The same procedures as ,n Prepara«on E-m,.e ' were c„ned ^^^^^^^^^^ 

° rr,:rTrg™''a'^z:r2^^-~ 
::;Mst6T(THT;:tH"H.^^ 

sulfoxide was expressed as 2.49 ppm. ... „„rt,, 

FAB-MS ; mft 267 (M+H)- (Here, glycerol was used as the matnx.) 

P„ p.,.tion Example 7 Prenaratloh of 3.4 y,3',4-Pentahydroxy nhalcone [Compound m 
" l^n The same procedures as in P-Pa'r/-.rVrndVoC(3 6^ 

bs:gmSL"°rgr^rgrjor:dTi"^^^^ 

« T^hZXX. '^^e.eO (,H, d, BHZ, H-S), 7.,9 (, H, dd, 2Hz, H-6,, 7.26 „H, d, H.2), 

[orsir H^^Thf 'sl^wa/roL m deutehum dimethyl suboxide, and the value of the chem.. shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. 
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FAB-MS : m/z 289 (M+H)*. (Here, glycerol was used as the matrix.) 
Preparation Example 8 Prepa ration of Xanthoanqelol [Compound (24)] 

"47wToSaS r: r.L ,rac«ons by reorys.*aUon w«h hexana and e.h„ aoa.a,e. Tha de.erm,na„on reau,« 

(1H m), 6.40 (1 H, a Jj. s. 9HZ, H-5'). 6.86 (2H, d, J„ 9, J„ 9Hz, H-2.6), 7.45 (1H, d. J..^ 15Hz, H a), 7.64 (2H, d, M 
JoomV Hare, ^"lanp'alilltl^^^ In deuta^u. cNoro-c™. and .Ka valua o„ha =nan,.a, sh». o„na «s,d.a, 
chloroform was expressed as 7.24 ppm. 

Praparatlon Example 9 Prepa ration ol q-Hvdroxvbutein [Compound (25)1 

[00851 Two-hundrad mllligranis (0.456 mmol) of a compound (5) prepared in f ^e 

b rsts,:^i"co=;rs^^^^^^^ 

B warretlVd a?lOO%for the next 20 minutes. The elation rate was 5 ml/minute, and the detection was earned out 

10086? The fractions including a peak having a retention time of 66.0 minutes ^^^^^^^^^^^^^ 
dryness to give 5.0 mg of a compound (25) (yield: 2.5%). The detemi.nat.on results of the NMR spectrum and 

: ^H. dd. .,.1.5. B.5Hz, H..). 6.B5 (1H. d. H-S,, e.a7 (1H. d. 8.5Hz. H- 

residual dimethyl sulfoxide was expressed as 2.49 ppm. 

fAB-MS : m/z 271 (M-HgO+H)* (Here, glycerol was used as the matnx.) 

) 

Preparation Example 1 0 Preparation of Xanthohumol 

E=ir.rr™^^^^^^^^^^ 

ne^S ^nXs and the ratio of Solvent B was finally decreased to 60% and retained thereat for 5 m.nutes. The elu on 
■,o Se Ls rn^mS^^ the detection was carried out at 215 nm. The fractions including a peak havmg aTeten^^^^^ 
tTme of 12 8 r^rtes were collected, and concentrated to dryness, to give about 0.3 mg of a compound. The result mg 
cTr^plnd wTa 'alyzed by NMR. As a resuft. the compound was confirmed to be xanthohumol represented by the 
fomiula (26). 
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(26) 



(00691 The detemmation re.ute of the NMR spectrum and fte mass ^P^""- -'' "s^'^^^h s. H-2"). 6.07 

irirt;=pie\rdT>= 
;:rri:s:ir.::r3:,^r;rs:Str/v^,LTcr^^ 

FAB^Ms':m/z 355 (M+H)+ (Here, glycerol was used as the matrixO 
Fyamole 1 Preparation of 3,4.2 -.4--Tetraacetvl butein [Compound (5)) 
» COO,,rO„e.em,3.mmo2.tJ^oo3.^^^^^^^^ 

solution wassequentlallywashed»th saturated aqueouss^^^^ 

aqueous sodium chloride. Therealter, the resulting so uoon ''^ ^ '^^'^^'^.mzjuom the concentrate with 
.0 centrated under reduced pressure. A compound (5) (1. 6 ^J''^^''^'^^^, spectrum are shown below, 
hexane and chlorotorm. The deten^inaton resu^ of ^» "J^" ^^=^=7 2.31 (3H, s, -Ofe). 7.00 (1H, d, J,,s. 2. H^'), 

srrrsora^rretiu^if'rjr^^^^^^^^^^ 

FAB-MS ; m/z 441 (M<-H)* (Here, glycerol was used as the matrix.) 
j,o Pv.m ple 2 Preparation of 3.4-DlhY "ro«v-2'.4'-dloMororhalc.ne [Compound (6)1 
,0093, ThesameproceduresaslnP^ara^onHx^ple^^^^^^^^^^ 

" ?H-Nr^1'?^(1H, d, J,. 8HZ, H-S), 6.8B ,1H, d, J„, ISHz. H-a), 7.04 (,H, dd. J,, 2H. H-O,, 7.1, „H. d, H-2,. 
7.23 (1H, d, H-S), 7.65 (2H, m, H-B,6'), 7 74 (1H s, 1+3) „s ,alue ol the chemical shift of the 

[0094] Here, the sample was ''^'"^"^JL^^^^^^^^^ spectrum of the compound (6). 

» ;:trertrr"=ru:of^^^^^^^^ 

FAB-MS : m/z 309 (M-fH)- (Here, glycerol was used as the matrix.) 
Fxarrmle 3 Pr e paration of 3.4-Dlhvdroxv-2'.4'-dlmelho»Y rha loone [Compound (7)| 
« ThesameprcceduresaslnPreparationExamplelwerecan^^^^^^^^^^ 

rz=trgrrr^oraa°^x°^^^^^^^^ 

the mass spectrum are shown below. 
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FAB-MS : m/z 301 (M+H)+ (Here, glycerol was used as the matrix.) 

Pv.m ple 4 Preparation of 4-(3,4-D ihYHmxvnhenvlV3-h.it^n-?-one fCompound (8)] • 

10097, The sa.e procedures as in P^epa-io~ 

ly nalalai tesque) and 1 g (7.2 mmol) of ^-^'d- ydjxy benzaid^^^^^^^^^ ^^^^9 ^^^^^ 

pound (8) (yield: U%). The f^^'^f^^" T^'^V^^'^^^^^e 76 (' h d Te 8Hz. H-5) 7.00 (1H. dd, J,,e 2Hz. H-6). 
1H-NMR • 5 2.26 (3H, s, -Me), 6.47 (1H, d. Ja.p 16Hz, H-O), b./b Un, o, ^5,6 

FAB-MS : m/2 179 (M+H)* (Hera, glycerol was used as the nnatnx.) 

.=.,^.1, B Prepar.«r.n ,.AdamanM-3 -.^ ^-Hihvdre«VDhenvlVP-propen-1.one tCompeund (9) ] 
,00,,, T.esa.eproeedurases,nPrapa.,,o^^^^^^^^^^^ 

are Shown below. ,^^-,ahu^ i rh7 h-bW 00 (1H, dd, Joe 2Hz, H-6), 7.11 (1H, d, J^p 

1H-NMR • 5 1 .65-2.04 (15H, m, -adamantyl), 6.74 (1H, d, J5.6 8HZ, H 5), 7.UU un, a . 2.6 

FAB-MS : m/z 299 (M+H)+ (Here, glycerol was used as the matrix.) 
Fxam ple 6 Preparation of Dihydrobutein [ComDOund (1 0)] 
' t010„ Twe-.„.drad.,«,ra™,0.74^o,oMhe»^ou„d^^^^^^^^^^ 

rpi:d=trdC=^^^ 

TnaS resute o, the NMR ^P-.-- andt-te »P^7 "^^7" ''%1h., H-S'). 6.34 „ H, dd. J„ 9Hz, H- 
FAB-MS : m/z 275 (M+H)MHere, glycerol was used as the matrix.) 

pv.n. pi.7 Preparation .f 1 -Adamantvl-4- ^'^ 4.HihvdroxvohenvlV^-hnt.n-1-one [Compound (11)] . 

" 10103] Nine-hundredmi.ligrams(1.8mmol)ofacompound(i2)prepa.d^^ 
LinLsamemannerasinExampleUPrepara^^^^^ 

dissolved in 40 mL of dichlorome thane and 4 ^J^^f ^^^^^ was washed with 1 0% aqueous crtrto 

to carry out the reaction.at room temperatu e for 2 the concentrate was subjected to silica 

55 acid,anddried.Thereafte,thedriedproductwasc^^^^^^^^^^ 

chromatography using a developing soK^ent of hexane.ethyl acetate - 5.1 tne y g 9 sulfosalicylic 

'^,Lzr;rs^r.reK;e:^rrra'"^ 
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M%) The Ltenr-inatlon results of the NMR spectrum and the mass speam-^ 

" NMR: 8 1.66-2.00 (15H, m, -adamantyl), 3.37 (1H, dd, J^^ 7, J , Hz H-a) 6.93 (1H, dt, J,, 11Hz, ». 6.22 

;SSr=s== 

FAB-MS : m/z 31 3 (M+H)+ (Here, glycerol was used as the matrix.) 

Example 8 Preparation of 1 -AdP^mantvl-3-hvclroxv - 4.f 3.4-Dihvdroxvphenvl)butan-1 -one tCompound (1 2)] 

nation results of the NMR spectrum arid the mass spectmm are shown ^ JbsB.O.Jss., 
1H-NMR • 5 1 .58-1 .98 (15H, m. -adamantyl). 2.25 (1H, dd. J„.p 4.5, J„,„., 16^5Hz, H a), 2^41 (1H da Jpg t> , 5^ 
13.5HZ H-8). 2.61 (IH; dd. J„,p 4.5Hz. H-a'). 3.99 (1H. m. H-P). 6.38 (1H. dd, J^.e 2, J^.e 8Hz. H-6). 6.55 (1H, d, H 

mm Here 't^Ielample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 

^ E~jsti==^^^ 

FAB-MS : m/z 331 (M+H)+ (Here, glycerol was used as the matrix.) 

Reference Example 1 Study on Metho d fnr Assaying Activity of Fnhancement for NGF Production Usinfl Caffeic 
Acid 

Tom mis R^eSExamJe that calfelc acid enhanced NGF production in a concentration-dependent manner. 



yo Acid 
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Added Amount (p-M) 


0 


50 


100 


200 


Enhancement Ratio {%) 


too 


89.7 


150 


349 



[01081 Here, the NGF concentration in the negative control was 0.14278 ng/mi. 
Example 9 Enhancement f or NGF Production by Compound (13) 

production, and had a broad range of concentration effective for its action. 

Table 4 



Added Amount (^iM) 


0 


0.5 


1 


2 


5 


10 


20 


50 


1 Enhancement Ratio (%) 


100 


120 


462 


1107 


2100 


3686 


3927 


1743 



[0110] Here, the NGF concentration in the negative control was 0.07091 ng/ml. 
Example 1 0 Enhancement for NGF Produc tion by Compound (14) 

same manner as m Rsfsrsnce ^^'"P'^,! ^^';""^"'^^^^^^ me compound (14) onhancsd NGF production 

^nrL^crrcoT^'-rp::™^^ 

a broad range of concentration effective for tts action. 

Table 5 



Added Amount (\xM) 


0 


50 


100 


200 


Enhancement Ratio (%) 


100 


310 


550 


1884 



[01 121 Here, the NGF concentration in the negative control was 0.07091 ng/ml. 
Example 11 Enhancement for NGF Prod uction by Compound (15) 
,0„3, Tneo„nan*.ac,,v«v,orN3Ppr„~,^^^^^^^^^^^^^ 

same manner as in Reference Example 1^ ^^^^^^^ compound (1 5) enhanced NGF production 

;„^tnVL^:<s?.^,^:— 

a broad range of concentration effective for its action. 

Table 6 



Added Amount (pM) 


0 


12.5 


25 


50 


Enhancement Ratio (%) 


100 


236 


263 


320 



[01141 Here, the NGF concentration in the negative control was 0.14278 ng/ml. 
Example 12 Enhancement for NGF Produc tion by Compound (1 6) 
COt,=, Tneennanoin, activity tor NGF produc„c. o,a^mp^^^^^^ 
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enhanced NGF production in the L-M ceiis in a concentration-dependent manner, exhibited a high enhancing activity 
for NGF production, and had a broad range of concentration effective for its act.on. 

Table 7 



Added Amount p.M) 


0 


25 


50 


100 


Enhancement Ratio (%) 


100 


114 


116 


261 



[0116] Here, the NGF concentration in the negative control was 0.14278 ng/ml. 

Fv^mole 13 Enh^^ncement for NGF Production bv CompoiinHs (5) to (12) and (17) to (25) 

[01171 Theenhancingactiv.yforN^p™ducti^c.ea^^ 
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Table 9 





NC 


Added Amount OiM) 






0 1 0.781 1 1.583 




(ng/ml) 


Enhancement Ratio (%) 


Compound (11) 


0.181 


100 j 775:2 1 865.8 





NC 


Added Amount (ixM) 






0 1 31.25 1 62.5 1 125 | 250 




(ng/ml) 


Enhancement Ratio (%) 


Compound (25) 


0.325 


100 1 160.6 1 183.6 1 273.6 | 495.3 



[0„», Here.NCinmeTabl«repres.n,saNGFconce„,ra,ion,„,henc9a..vecon.rol.lnadd«,on.NT.Ind,o.«^^ 
no test was carried out. /t;^ tr. and M 7^ to t25> used in the present invention 

range in «t,ich the enhancing aaivlty for NQF production ,s e«h*.,ted. 
Example 14 

After culturing the cells for 3 ^^^^.^^f''^^^^^^^ added an yellow pigment (powder Sun 

taining 0.5% bov.ne serum albumin ^^^^^f^^^^^^^^^^^ uoru flower of Carthamus tinctorius LINNE) 

Yellow NO. 2 '^^^^'fl'^^J'^l^^^^^ °t 0 , 1 .25. 2.5 or 5 mg/ml. and the cells were cultured for 20 hours, 

as the sample - .^s ^o have a final ^ ^^dium was assayed by an enzyme immu- 

After the termination of the culture, the i^^t ^an„faetured bv Promeqa). The degree of the enhancement 

noassay method (NGF Emax Immuno Assay ^Vf ^^""^^^^^^^^^ ^^3, S,e NGF concentration in 

for NGF production was expressed in the percentage 100%. The experiment 

the cell culture medium with no addition of t e sample as the ^^^^^ ^f ;^^^^^^^^^^^ Carthamus iinctorius 

Table 11. 

Table 11 



Added Amount (mg/ml) 


Enhancement Ratio (%) 


0 


100 


1.25 


277.6 


2.5 


441 .3 


5 


808.4 



[0121] Here, the NGF concentration in the ^S^^l^^ LINNE described in item (1) of 

[0122] (2) The active component ,n ^^^^ ^.^^^^^^^ are shown below The col- 
Example 14 was purified and isolated by '^^^^'^f P*'^ 

umnusedwasTSKgelODS-80Ts(diameter.21.5mm length_30cm.ma^^^^^^^ ^^^^^^.^ .^^ ^ 

ratio of solvent A (0.1% aqueous ^^'^'-^-^^'^^^'^^..^^^f °S thit tr^tilf Solvent B was increased linearly 
volume ratio of 1 :1. containing 0.1% t;;^ — -^^^^ rJa re^a nfd at lol^t thesubs^ 15 minutes, and 
:f1ir B rfiX^crart^r^^^^^ rrnVd thereat for 15 minutes. The elution rate was 5 m. 
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(27) represented by the formula (27). 




(27) 



Added Amount (mg/ml) 


Enhancement Ratio (%) 


0 

2.5 


100 
130.7 



[01 24] Here, the NGF concentration in the negative control was 0.739 ng/ml. 

Table 13 



Added Amount (mg/ml) 


Enhancement Ratio (%) 


0 


100 


1.25 


350.7 


2.5 


643.4 



[0125] Here, the NGF concentration in the negative control was 0.736 ng/ml. 



Example 15 Enhancement for NGF Production by Xanthohumol 
broad range of concentration effective for its action. 

Table 14 



Added Amount (iiM) 


Enhancement Ratio (%)j 


0. 


100 1 
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Table 14 (continued) 



Added Amount (p.M) 


Enhancement Ratio (%) 


15.6 


160.3 


31.3 


212.1 


62.5 


473.2 


125 


897.1 



[0127] Here, the NGF concentration in the negative control was 0.0575 ng/ml. 
Example 16 

(1) Enhancement for NGF Production by Myricetin 

tration of 0, 31 .3, 62.5, 1 25 or 2b0 pM, ana P concentration in the culture medium 

addition of distilled water was used. '^"^^^^^^37^'°"^°^^';,'^^^^^^^^ System, manufactured by Promega). 

tion in the L-M cells in a concentration-dependent manner. 





Table 


5 








Added Amount (n-M) 


0 


31.3 


62.5 


125 


250~| 


Enhancement Ratio {%) 


100 


111 


137 


307 


397 1 



[0130] Here, the NGF concentration in the negative control was 0.038 ng/ml. 
(2) Enhancement for NGF Production by Quercetin 

r „s alfhZTn Ta«e ?6 Querce«n enhanced NGF p^d^cdon in .he L-M ce»s in a concentrafon- 

dependent manner. 

Table 16 



Added Amount (nM) 


0 


31.3 


62.5 


125 


250 


Enhancement Ratio (%) 


100 


122 


108 


173 


219 



[0132] Here, the NGF concentration in the negative control was 0.053 ng/ml. 
(3) Enhancement for NGF Production by Myricitrin 
,0,33, -eenhanci^a^.,..^^^^^^^ 

~a;:rT:eruIu^"l~ -^an=ed N3F production in .he L-U =e,^ In a ooncen- 

tration-dependent manner. 
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Added Amount (\M) 


0 


31.3 


62.5 


125 


250 


Enhancement Ratio (%) 


100 


105 


159 


294 


304 



101 341 Here, the NGF concentration in the negative control was 0.053 ng/ml. 
(4) Enhancement for NGF Production by Quercitrin 

dependent manner. 

Table 18 



Added Amount (n-M) 


0 


31.3 


62.5 


125 


250 


Enhancement Ratio (%) 


100 


122 


140 


193 


207 



[0136] Here, the NGF concentration in the negative control was 0.053 ng/ml. 
Example 17 

100 mg/kg body weight to '"^^^^^^f/^^^^^^^^^^ by dissoK/ing butein [compound. (13)] in 

5 days from the administration of '^^^^ to the ats at a dose of 1 00 ^g per 1 kg body weight. In the 

I ^at^unoassay method (NGF Ennax Immuno Assay Syst-. "J— by J ^a^ , 
[01381 Ther.sn,,sareshownlnTab,e,^Te^^^^^^^^ 

standard arror of 6 casss. In addition, tha aste isk means hat tho g oup t^a g 
,e,e,o, 5% ot less as compared . ^^^^^^^^ 

reTw=e:S:trNrpL~fenhanced.ythaaL 





Content of NGF (pg/Sciatic Nerves) 


Group Administered with Butein (N=6) 
Control Group (N=6) 

Average Value ± Standard Error 


187.7 ±26.4* 
119.2 ± 11.7 



Example 18 

=r::i,:r^^^^^^^^^^ 



28 



EP 1 254 658 A1 

,hecu«uresupema«nt in »hlohDMSOal=ns»as=dde,iln place of lutein so as to haveafinalooncantration 0.0.1-/., 
;S,tr~"a,S.:o,NGFco„,a,na..^ 

suspanalonwas P"tl"»~"-3"-=°"=f '«7t^P'fr„a"^^^^^^^^ V2 StTon 1« d "ion, 1/8 dilution, 1/16 

by the following equation. 

Ratio of Axon Extension (%) = Nun^ber of Axon Extension-Positive Cells (-) - 
Total Number of Cells (-) x 1 00 

-Lar;==-^r=c=E2^^ 
rar;a^v:^arrr'.r:r=pt'^^^^^^^^^^^ 

pared to that of the control preparation medium. 



Dilution 


Ratio of Axon Extension (%) 




Butein-Treated Preparation Medium 


Control Preparation Medium 


Stock solution 


64.1 


33.5 
21.7 
11.6 
10.6 
8.87 
4.02 


1/2 Dilution 


60.1 


1/4 Dilution 
1/8 Dilution 
1/16 Dilution 
1/32 Dilution 


42.8 
38.3 
27.7 
. 21.2 



[01431 In the case where the medium for assay alone was added, the ratio of axon extension was 3.66%.. 

Example 19 Preparation 1 of Therapeutic Agent 

Injections 

0 5% and 0.1 %. respectively, to give an injection. 
[0146] Also, an Injection was prepared in the same manner as ir 
(5) to (12) and (14) to (25). 



[0147] 111. A tablet containing 100 mg of butein [compound (13)1 and an appropriate amount of microcrystalline eel- 
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iiilQse was Dreoared, and covered with a sugar, to give each tablet. 

01 481 iV Atablet containing 0.1 mg of butein [compound (1 3)], 1 0 mg of dipotassium glycyrrhizate and an appropriate 
amount of microcrystalline ceiiulose was prepared, and covered with a sugar, to prepare a tablet. 
^0^49! AlTo, a tablet was prepared in the same manner as in the above items III and IV for each of the compounds 

(5) to (12) and (14) to (27). 

Example 20 Preparation 2 of Therapeutic Agent 
Injections 

[0150] I. Myricetin was added to physiological saline to have a concentration of 1%. to give an injection 

[0151] II. Myricetin and glycyrrhizic acid were added to physiological saline to have concentrations of 0.5% and 0.1 /o. 

respectively, to give an injection. 

Tablet 

[0152] I. A tablet containing 100 mg of myricetin and an appropriate amount of microcrystalline cellulose was pre- 
oared, and covered with a sugar, to give each tablet. . , „, ,„» 

rai 53 II A tablet containing 0.1 mg of myricetin, 1 0 mg of dipotassium glycyrrhizate and an appropnate amount of 
microcrystalline cellulose was prepared, and covered with a sugar, to give a tablet. 

Test Example 1 Toxicity Test 

[01 54] Male SD rats were purchased from Nippon SLC. and used for an experiment from 6 week-old after Preliminary 
rearina A solution prepared by dissolving butein [compound (13)] in physiological saline was administered intraperi- 
toneal^ or a suspension prepared by suspending butein in 0.5% carboxymethylcellulose was given by forced oral 
admh stra ion Jo me rats. The concentration of administration was 300 mg (N=3), 10 mg (N=3). 1 mg (N=3) or 0.1 rng 
(S) peM kg body weight in the case of intraperitoneal administration, and 1 g (N=2) and 0.1 g (N=3) per 1 kg body 
weight in the case of forced oral administration. In the control group, each of the solvents alone was administered m 
The same manner. After the administration, no cases of death, changes in the general conditions, suppressK^n of the 

ncrease in the body weight or abnormal findings at the dissection were found in any of the administered Sroups. 

01551 in addition, the compound used as an effective ingredient in the present invention was tested m the same 
minnir by administering the compound to CDF, mice (male. 7-week old. Nippon SLC). As a result, .t was con- 
firmed that the compound was non-toxic or low-toxic. 

Test Example 2 Toxicity Test 

r0156l Each of the compounds used in Example 16 was orally administered to mice in the same manner as in Test 
Example 1 described above. As a result, it was confirmed that each of the compounds was low-toxic. 

? 

INDUSTRIAL APPLICABILITY 

roiSTl According to the present invention, there is provided a medicament having an enhancing activity for NGF 
prorction^S^rf^ingtheabove-mentionedeff^^^^^^ 

5 raivingbodyaLthLpeuticagentorprophylacticagentforadiseasethatrequiresenhancementofNGFprodu^^^^^^^ 
^^Son.inLpresentLention.thereisprovidedanenhancerforNGFproduction.comprisingtheabove-me^^^^^^^^^ 
effectK,e ingredient. The enhancer is useful for biochemical studies on nerve cell mechanism and ^--"-g 
for dementfa. nerve disorders and the like. Further, in the present invention, there ,s provided a food, beverage or feed 
fo enhancing NGF production. These foods, beverages orfeeds are very useful for ameliorating or preventing^a symp- 

■,o tl for a dis^^^^^^ th'at requires enhancement of NGF production which is sensftive to the effective 'nQ-d-ent used in 
thTpresent invention. In addition, in the present invention. there is provided a novel compound having an enhancing 
action for NGF production. 



1 A therapeutic agent or prophylactic agent for a disease that requires enhancement of nerve growth factor produc- 
tiorrharacterteed In that, the therapeutic agent or prophylactic agent comprises as an effective ingredient at 



30 



least one compound selected from the group 
mula (1): 
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consisting of a compound represented by the following general for- 




(1) 



• V, fn -R R R and R. which may be identical or different, is hydrogen atom, hydroxyl group, an 




(2) 



aii«hatir> nrouD an aromatic group or an aromatic-aliphatic group, wherein a 

group; Y is hydrogen atom or hydroxyl group; and each of m and n is 0 or 1 . 
a group represented by the following general formula (3): 



(3) 



1- r,m.in an aromatic oroup or an aromatic-aliphatic group, wherein a 

group; V is hydrogen atom or hydroxyl group; and each of m and n .s 0 or 1 . or 
a group represented by the following general fomiula (4): 
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wherein each of Rg and R^. which may be identical or different, is hydrogen atom, a sugar residue. °; ^'jh^^i^ 
group an aromatic group'oran aromatic-aliphatic group, wherein a characteristic group may be introduced ,nto 
said ailDhatic qroup, said aromatic group or said aromatic-aliphatic group, 

excludina a case where R, R4 and R. are all hydrogen atoms. Rg and R3 are all hydroxyl groups, and X .s repre- 
:rnted brsaTd gene^^^^ (2) inkid genera, formula (1 ). wherein n is 1 . m is 0. and Z and Y are hydrogen 
atom in said general fomnula (2), 
and pharmacologically acceptable salts thereof. 

An enhancer for nerve growth factor production, characterized in that the enhancer 

Tngredient at least one compound selected from the group consisting of the compound represented by the general 
formula (1 ) and pharmacologically acceptable salts thereof as defined in claim 1 . 

A method for enhancing nerve growth factor production, characterized by ^.^^Jj^f^^^^^^^^^^ 

compound selected from the group consisting of the compound represented by the general fomnula (1) and pnar 

macologically acceptable salts thereof as defined in claim 1 . 

A food beverage or feed for enhancing nerve growth factor production, characterized In that ^l^^^^^f ■ ^^^^^^^^^^^ 
orted comprises as an effective ingredient at least one compound selected from ^^^^^.f-^P^^/^^^f ^^^^ 
compound represented by the general formula (1) and pharmacologically acceptable salts thereof as defined 
clairh 1 . 

Use of at least one compound selected from the group consisting of the compound represented by the general 
for^ln and Dharmacoloqically acceptable salts thereof as defined in claim 1 in the preparation of a therapeutic 
agTnorpophylfcr^^^^^^ 

'or ne^eT^^^^^^ or afood. beverage or feed for enhancing nerve growth factor production. 

. Acompoundselectedfromthegroupconsistlngofthecompoundsrepresentedbythefollowingformulas(5)to(12): 




OAC 



32 




33 



EP 1 254 658 A1 




45 



EP 1 254 658 A1 



INTENSITY OF SIGNAL 



FIG.l 



35 



EP 1 254 658 A1 









J 


IS 










■ 

J 






















rib 






O 


- ■ 5 













INTENSITY OF SIGNAL 



FIG.2 
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FIG.3 
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FIG.4 
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FIG.7 
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FIG.8 



42 



EP 1 254 658 A1 



INTENSITY OF SIGNAL 
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Continuation of Box No. II of continuatio n of first sheet (1) 
The invention as set forth in claim 1 of the present application relates 
to "remedies or preventives for diseases with a need for the enhancement of 
the production of nerve growth factor" characterized by containing as the 
active ingredient at least one compound selected from the group consisting 
of the compounds represented by the general formula (1) presented therein 
and pharmacologically acceptable salts thereof. 

The invention as set forth in claim 2 of the present application relates 
to "agents for enhancing the production of nerve growth factor" characterized 
by containing as the active ingredient at least one compound selected from 
the group consisting of the compounds represented by the general formula (1) 
as described above and pharmacologically acceptable salts thereof: 

The invention as set forth in claim 4 of the present application relates 
to "foods, drinks or feeds for enhancing the production of nerve growth factor" 
characterized by containing as the active ingredient at least one compound 
selected from the group consisting of the compounds represented by the general 
formula (Das described above and pharmacologically acceptable salts thereof . 

The invention as set forth in claim 4 of the present application relates 
to use of at least one compound selected from the group consisting of the 
compounds represented by the general formula (1) as described above and 
pharmacologically acceptable salts thereof in producing the above-described 
products. 

From the viewpoint of being based on the function mechanism of "the 
enhancement of the production of nerve growth factor" , these inventions can 
be considered as a group of inventions so linked as to form a single general 
inventive concept. 

On the other hand, the inventions as set forth in claim 6 in the present 
application relate respectively to compounds per se which fall within the 
category of the compounds represented by the above general formula (1) from 
Che viewpoint of chemical structure but are extremely restricted. Thus, these 
inventions do not necessarily relate to the function mechanism of "the 
enhancement of the production of nerve growth factor" . 

According to the documents cited in "C. Documents seemingly related", 
it is recognized that even publicly known compounds are described in claim 
6- . 

Such being the case, the inventions of individual compounds as set forth 
in claim 6 are not considered as relating to a group of inventions so linked 
as to form a single general inventive concept, considering the relation with 
the inventions as set forth in claims 1, 2, 4 and 5. 
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